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PATENT 

REMARKS 

This Preliminary Amendment amends the originally-filed Abstract of the 
above-referenced U.S. application, and provides the amended Abstract on a separate 
sheet. In addition, the Preliminary Amendment amends the originally-filed specification of 
the above-referenced U.S. application, via a Substitute Specification, to refer to and claim 
priority from the underlying PCT Application No. PCT/JP2004/0 16651 which was filed on 
November 10, 2004 and published on May 19, 2005 as International Publication No. WO 
2005/044481, and from Japanese Patent Application No. 2003-381285, filed November 
11, 2003, and Japanese Patent Application No. 2004-264022 filed September 10, 2004, 
pursuant to 37 C.F.R. § 1.78(a)(2). In addition, the specification has been amended to 
remove minor informalities from originally-filed PCT application, as provided herewith in 
the enclosed Substitute Specification. A marked-up comparison documents between the 
English language translation of the originally-filed specification and the Substitute 
specification is enclosed herewith. The title of the PCT Application No. 
PCT/JP2004/0 16651 has also been deleted, and a new title provided as set forth herein 
above. 

Further, originally-filed claims 1-10 of the underlying PCT Application No. 
PCT/JP2004/016651 and substitute claims submitted pursuant to PCT Article 34 have 
been cancelled, without prejudice, and new claims 1 1-20 have been added to provide the 
substitute claims 1-10 in an appropriate form for prosecution before the U.S. Patent and 
Trademark Office, and not due to any reason of patentability. Accordingly, claims 11-20 
are now under consideration in the above-identified application. It is respectfully 
submitted that the amendments to the specification and new claims do not add new 
matter to the application. 
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PATENT 

The underlying PCT Application No. PCT/JP2004/0 16651 includes an 
International Search Report, dated February 22, 2005, a copy of which is included. The 
Search Report includes a list of document(s) that have been considered by the Examiner 
in the underlying PCT application. 

Enclosed herewith, please also find a copy of the PCT Written Opinion for 
the International Application No. PCT/JP2004/0 16651 dated February 22, 2005. In 
addition, the PCT Preliminary Examination Report for the underlying PCT Application No. 
PCT/JP2064/016651 dated March 10, 2006 is also enclosed. 

Applicants assert that the present invention is new, non-obvious, and useful. 
Prompt consideration and allowance of the pending claims are respectfully requested. 

Respectfully submitted, 



Dated: Mav 11. 2006 




Gary Abelev 
Reg. No. 40,479 

Attorney(s) for Applicant(s) 

DORSEY & WHITNEY LLP 

250 Park Avenue 

New York, New York 10177 

(212)415-9371 
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Exnress Mail mailing label number EV 642 787 956 US 
Date of Denosit: Mav 1 1 2006 

I hereby; ce rtify that the document is being denoisi ted with the 
United States Postal Service ''Express Mail P6^t Qfrice _Jg 
Addressee*^seryice un der 37 CFR 1.10 ori the date indicated 
above and is addressied tbi^Commissioner for Patents. P.Q: Sbx 
1450. Alexandri a. VA 223n-l4S0 

Gar y Abelev. Esq. 
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TO ALL WHOM IT MAY CONCERN: 

Be it known that we. NORIYUKT SUZUKI. AKIHIRO UENISHL YUKIHISA 

KURTYAMA. TOSHIYUKI NIWA. TAKUYA KUWAVAMA and MITSUHARU 

YAMAGATA. all are citizens of Japan, whose post office address is c/o NIPPON STEEL 

CORPORATION. Technical Development Bureau. 20-1. Shintomi. Futtsu-shi. Chiba 293-8511 

JAPAN, have invented an improvement in 

PRESS-FORMING DEVICE. PRESS-FORMTNG METHOD. 
COMPUTER PROGRAM PRODUCT AND STORAGE MEDIUM 
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PRESS-FORMING DEVICE. 
COMPUTER PROGRAM PRODUCT AND STORAGE MEDIUM 



PRESS- FORMING DEVICE; PRESS FORMING METHOD, COMPUTER PROGRAM 

PRODUCT AND STORAGE MEDIUM 
CROSS REFERENCE TO RELATED APPLICATION (S) 

[00011 This application is a national stage application of PCT 
Application No. PCT/ JP2004/Q16651 which was filed on November 
10. 2004 and published on Ma v 19. 2005 as International Publication No, WO 
2005/044481 Tthe "International Application" V the entire disclosure of which is incoroorated 
herein bv reference. This application claims priority from the International Application pursuant 
to 35 U.S.C. S 365. The present application also claims priority under 35 U.S.C. S 1 19 from 
Japanese Patent Application No. 2003-381285. filed Noyember 11. 2003. and Japanese Patent 
Application No. 2004-264022 filed September 10. 2004. the entire disclosures of which are 
incorporated herein b y reference. 



TcchnicQl Field 

FIELD OF THE INVENTION 

IMflll [0001] The present invention relates to a press-forming 

device, a press-forming method, a computer program and a storage 
medium, and in particular, — rclatoo to a auitablc tQchnology e , a . , 
to be used for a favorable processing irrespective of 
characteristic deviation of various metal materials such as iron 
series, nonferrous series, stacked materials and the like, or 
environmental fluctuations during processing. 
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Background Arfe 
BACKGROUND INFORMZVTION 

[00Q31 fQ0021 Conventionally, when performing deep-drawing, 

bending, cutting, or the like to a metal material, using a 
press-forming device, it is usual to carry out actual production 
after determining appropriate forming conditions, namely, 
processing conditions such as the shape of metal molds, 
lubricating conditions, forming speed, blank holding force, the 
temperature of metal molds and work, and go on etc. for every 
metal material in advance by trial production through 
experience, or through experiment, or by simulation or the like 
using a finite-element method, 

[0003] WhcrcQO , variouo Various metal materials being a 

raw material e-3? ecan be plates, pipes, bars, wires, powder or 
grains, and the like obtained through multiple processes of 
melting-smelt ing-casting-rol ling-heat treatment-secondary 
processing and so on from raw material or scraps, and there 
inevitably exists some extent of deviation in mechanical 
properties in a product due to fluctuation of chemical 
components, or fluctuation of processing conditions such as 
uneven temperatures. 

IMQil [000 4 ] ^Accordingly, even when appropriate forming 

conditions are determined in advance as described above, 
occurrence of forming defect may arise due to differences in 

a 
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formability according to material positions or production lot 
numbers. In order to avoid this defect, an execution of quality 
control during material production process is performed more 
severelyT — but qxccgg . However, such severity may lead to §^ 
material cost increase, and jr emay not be recommendable . 

[00061 r 00051 Moreover, even when the mechanical 

characteristics of the raw material are identical, occurrence of 
forming defect may arise due to environmental fluctuation during 
processing such as temperature change of metal mold caused by 
continuous operation, abrasion of metal mold, fluctuation of 
atmospheric temperature or humidity. 

JflOOTl [0006] ^As a countermeasure against these disadvantages, 

various inventions for a press-forming method to control 
processing conditions according to metal material or conditions 
of a metal mold have been disclosed. For instance, — in Patent 
Document 1, — diocloocd example, Japanese Patent Application Laid- 
open No. Hei_7-266100 describes is a device to control air 
pressure in an air cylinder to carry out press-forming under an 
appropriate blank holding force . This is described as being 
performed by determining in advance a relation • between a 
physical quantity such as a shape of press material and its 
mechanical property, chemical property,- a laminate layer 
property of plating or the like, and surface conditions such as 
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oil quantity or the like; and an appropriate blank holding force 
from which prescribed press quality is obtained; and by 
determining the appropriate blank holding force according to 
actual physical quantity from the above-described relation. 

[0008] [0007] Patent Documcnto 2 and 3 dioclooc Japanese Patent 

Application Laid-open Nos. Hei 5-285700 and Hei 6-246499 
describe a device which adjusts press conditions based on 
machine information and metal mold information peculiar to a 

press machine. [0008] Patent Documcnto 4, — &7 — and 6 dioclooo 

Japanese Patent Application Laid-open Nos. Hei 7-265957, Hei 10- 
128451 and Hei 8-300048 describe various methods to adjust to 
prescribed bending angles in a bending process using a press 
brake . 

f00091 [0009] The invcntiono diocloocd in Patent DocumcntG 1 to 

3 and the like arc Japanese Patent Application Laid-open Nos. Hei 
7-266100, Hei 5-285700 and Hei 6-246499 provide descriptions 
which are generally aimed at controlling blank holding force 
based on material characteristics, information peculiar to a 
machine, and metal mold information. However, since lubrication 
characteristics, especially with metal molds, may varv from one 
moment to momcnt the next by the synergistic effect of the 
fluctuation of material characteristics and the fluctuation of 
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machine and mold conditions, it io vcrv m av be difficult to 
estimate irtr the force in advance. 

[00101 [0010] The inventions diocloood in Patent Documcnto 4 to 

6 grc The description of Japanese Patent Application Laid-open 
Nos. Hei 7-265957, Hei 10-128451 and Hei 8-3Q0Q48 are ge nerally 
aimed at adjusting the processing conditions according to the 
state of deformation during processing of the work in a bending 
process, but it is difficult to measure complicated three- 
dimensional shape on the spot in drawing or cutting. Further, 
since material is cramped with a metal mold during drawing or 
cutting, there have been very difficult problems may exist in 
measuring the material shape precisely. 

[00111 [0011] ¥h eOne of the objects of the present invention 

has been made in view of is to overcome and/or address the above- 
described problems, and the object of the invention io to find q 
mcthod to provide a way to perform satisfactory press-forming 
while compensating deviation of various material characteristics 
and environmental fluctuation during processing. 
IflMIL [0012] 

[0013] Patent Document li Japanese Patent Application Laid - 
open No, Hei 7 266100 

[0014] Patent Document 2 1 — Japancoc Patent Application Laid 

open No, Hoi 5 285700 
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fOOlSI Patent Document 3i — Japanese Patent Application Laid - 
open No, Hci 6 24640Q 

[0016] Patent Document 4 : — Japaneoe Patent Application Laid - 
open No. Hei 7 265057 

[00171 Patent Document 5: — Japaneoe Patent Application Laid - 
open No. Ilei 10 128 4 51 

[00181 Patent Document 6: — Japanese Patent Application Laid - 
open No. Ilei 8 300048 

SUMMARY OF EXEMPLARY EMBODIMENTS OF THE INVENTION 

f00191 Summary An exemplary embodiment of the Invention [ 001 3^ i%e 

press-forming device and the m ethod e^ ^according to the present 
invention a ^can be provided to obtain a satisfactory press 
molding product . For example, this can be done by grasping and 
computation controlling at Icaot two or more means a plurality of 
arrangements out of a material characteristic input 
mcans arrangement , a material characteristic measurement 
means arrangement , or a state variable detector for the 
fluctuation of material characteristics or lubrication 
characteristics between a metal mold and a work— J^which aife 
convcntionallv have been previously difficult to estimate!. 

[0020| [001 4 ] ¥h eAccording to one exemplary embodiment of the 

press-forming device of the present invention io a preoo - f orming 
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device having , the press-forming device may have a punch, die 
and blank holderT — and prcoo - forming q . A material can be press- 
formed according to a proocribcd predetermined forming condition— 
including: 

[00211 Qt IcQot tv7o or more mcano of For example, the 

press-forming device can include a plurality of arrangements, a 
material characteristic input mcans arrangement capable of 
inputting at least one material characteristic out of material 
characteristics of sheet thickness, yield strength, 0.2% proof 
stress, tensile strength, elongation, n value, r value, stress- 
strain relation equation, hardness, temperature, surface 
roughness, friction coefficient, or lubricant film thickness, of 
the material-r In addition, a material characteristic 
measurement moano arrangement can be provided for measuring at 
least one material characteristic out of material 
characteristics of sheet thickness, yield strength, 0.2% proof 
stress, tensile strength, elongation, n value, r value, stress- 
strain relation equation, hardness, temperature, surface 
roughness, friction coefficient, and lubricant film thickness, 
of the material before forming-? — e^^ Alternatively or in 
addition, a state variable detector may be provided for 
measuring at least one state variable out of the state variables 
of punch reaction, metal mold temperature, metal mold distortion 
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amount, work piece deformation amount, or work piece temperature 
during forming the material-r^ 
[0022] and further comprioing; 

[00231 In addition^ a processing condition computer computing m ay 
be provided which is configured to determine at least one 
processing condition out of the processing conditions e #f or 
forming speed, blank holding force or metal mold temperature 
from at least two or more pieces of information out of material 
characteristics inputted by the material characteristic input 
mcano arrangement , material characteristics measured by a 
material characteristic measurement means or a material state 
variable during forming measured by the state variable detector■^ 
aftd In addition, a processing condition controller 
controlling m av be provided which is configured to control at 
least one processing condition out of the process conditions 
including punch or die movement speed, metal mold temperature or 
blank holding force based on the processing condition 
computcd determined by the processing condition computer. 

[0024] [0015] Another charQctcriotic of the prcoo - f orming 

dcvicc Accordinq to one exemplary variant of the present 
invention io that^ the material characteristic input mcano 
includco any one of or a combination arranqement can include one 
or more of a manual input device, a bar code reader, an IC tag 
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reader, a flexible disc and/ or a photomagnctic photo-maqnetic 
disc reader, 

[0025] [0016] A prcDO - f orming mcthod ln another exemplary 

embodiment of the present invention is q prcso - f orming method 
using , a press-forming method can be provided which can use a 
press-forming device having a punch, die and blank holder, and 
press-forming a material according to a prescribed forming 
condition . For example , including the otcpo of: 

..1 

[00261 at least two or more of — inputting at at least one 

material characteristic out of the material characteristics of 
sheet thickness, yield strength, 0.2% proof stress, tensile 
strength, elongation, n value, r value, stress-strain relation 
equation, hardness, temperature, surface roughness, friction 
coefficient, or lubricant film thickness of the material can be 
inputted. At least one material characteristic out of the 
material characteristics of sheet thickness-? — yield strength, 
0.2% proof GtrcGS, — tcnoilc strength, — e longation, — n value, — ^ 
value, — otrcQO - Qtrain relation equation, — hardncoo, — temperature, 
surface roughncoo, — friction coefficient, — or lubricant film 
thickncoo of the material; 

[00271 measuring at least one material characteristic out of 

the material charactoriotico of sheet thickncos before forming, 
yield strength, — 0.2% proof stress, — tensile strength, — elongation, 
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n value, — r vqIug, — otrcoo - Qtrain relation equation, — hardneoo, 
temperature, — surface roughnesO/ — f rietion coefficient, — 
lubricant film thickneoG of the material before forming; — 

measurinq at can be measured before forming, yield 

strength, 0.2% proof stress, tensile strength, elongation, n 
value, r value, stress-strain relation eguation, hardness, 
temperature, surface roughness, friction coefficient, or 
lubricant film thickness of the material before forming. At 
least one state variable out of the state variables can be 
formed of the punch reaction, metal mold temperature, metal mold 
distortion amount, work piece deformation amount, or work piece 
temperature, during forming the material-^^ 

[00281 and further comprising the steps of: — computing in 

addition or alternatively, at least one processing condition out 
of the processing conditions ej -can be determined for forming 
speed, blank holding force or metal mold temperature from at 
least two or more pieces of information out of material 
characteristics inputted by the material characteristic input 
step , material characteristics measured by a material 
characteristic measurement step or a material state variable 
during forming measured by when the state variable detection 
step; — aftd — controlling at is formed. At least one control 
condition out of the processing conditions including punch or 
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die movement speed, metal mold temperature or blank holding 
force can be controlled based on the processing condition 
computed by the proccooing condition computation step . 

[00291 Another charactcriotic of the press - forming 

mothod A ccording to another variant of the present invention—is- 
to take in^ the punch reaction maximum value can be obtained 
during forming into ethe computer for every prescribed number of 
times in the processing condition control process . This can be 
done to calculatc determine the moving average value of the punch 
reaction maximum value . For example , and when the calculated 
punch reaction maximum value deviates from the prescribed value, 
control to change the blank holding force is pcrformcd can be 
changed . 

[00301 Still A ccording to yet another prcso - f orming 

mcthod exemplary embodiment of the present invention io 
another press-forming method uoing can be provided that may use a 
press-forming device having a punch, die and blank holder, and 
press-forming a material according to a prescribed forming 

condition . For example , including the otcpo of: measuring at 

least one or more state variables out of the state variables 
e #may be measured for obtaining punch reaction, metal mold 
temperature, metal mold distortion amount, work piece 
deformation amount or work piece temperature, for every forming 
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of material-7 — computing at . At least one processing condition 
out of one kind or two or more kinds of processing conditions 
e ^mav be determined for forming speed, blank holding force, or 
metal mold temperature according to comparison result with the 
past state variables-f — controlling at . At least one or more 
processing conditions out of the processing conditions including 
a punch or die movement speed, metal mold temperature, or blank 
holding force can be controlled based on the processing 
conditions computed by the proccosing condition computation 
otcp . 

[0031] Still another Gharactcriotic of the procso - f orming 

mcthod in one exemplary variant of the present invention further 
including the stops of: — inputting^ at least one material 
characteristic out of the material characteristics of sheet 
thickness, yield strength, 0.2% proof stress, tensile strength, 
elongation, n value, r value, stress-strain relation equation, 
hardness, temperature, surface roughness, friction coefficient, 

or lubricant film thickness— of the materialT in which the may 

be provided. At least one processing condition computation step 
Gomputco at least one proccooing condition out of the processing 
conditions e #can be determined for the forming speed, blank 
holding force, or metal mold temperature from material 
characteristics inputted in the material characteristic input 

H 
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process and a material state variable for every forming 

processing moQGurcd by the otatc variable detection otcp. ¥e% 

another charactcriotic of the prcog - f orming method of tho 
prcocnt invention io that the performed by the measurement of the 
state variable. The comparison result with the past state 
variables io thc may be obtained as a result of comparing the 
difference between the past state variable and that of the 
present value, and the moving average value and the prescribed 
value within a prescribed time period or a prescribed number of 
times . 

[0Q321 [0017 ] A computer program product of the present 

invention io a computer program product to be used in a computer 
for g preoo - f orminq mcthod A ccording to a further exemplary 
embodiment of the present invention, a computer program/software 
arrangement can be provided > For example, the computer 
program/software arrangement can be stored on a storage medium 
and/or may be accessed by a processing arrangement for 
performing a press-forming technique using a press-forming 
device having a punch, die and blank holder, and press-forming a 
material according to a preocribed forming condition, — including: 
at least two or more otepo of 

[00331 a material charactcriotic input proceoo to input at 

leaot one material characteristic among the follov\?ing 
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charQctcrioticgi material ohoct thic]cnooG|> — yield otrcngth^ — 0 .2% 
proof otrcoG, — tonoilc otrength^^ — elongation^ — n value^ — r valuc^ 
streoG - otrain relation equation^ — hardneoo^ — temperature^ — Gurf ace 
roughncGG, — friction coefficient, — and lubricant film thickncGo; 

[00341 a material characteriotic meaGurement proceGO to 

meaGure at leaGt one material characteriQtic among the follov^ing 
charactcrioticG I material Gheet 

f00351 thickneGG before forming;. — yield otrength, — 0,2% proof 
otrcoG, — tenoile otrength, — elongation, — n value, — r value, — otrcoG - 
otrain relation equation, — hardneoo, — temperature, — Gurf ace 
roughncoG, — friction coefficient, — and lubricant film thickncoo, 

[0036] a Gtate variable detection proccGG to mcaGure at Icaot 

one Gtatc variable among the follov^ing Gtate variabloG! — punch 
reaction, — metal mold temperature, — metal mold diGtortion amount, 
work piece deformation amount, — and work piece temperature during 
forming the material, 

f00371 and the Gtepa to be executed in a computer, 

compriGing : 

[00381 computing at leaot one procooGing condition out of the 

proccGGing condition of forming Gpeed, — blank holding force and 
metal mold temperature from at leaot two or more pieccG of 
information out of material characterioticG inputted by the 
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material charQctcriGtic input stop, — material charactcrioticD 
mcaourcd by the material charactcriotic mcaourcmcnt otcp or 
material state variable during forming proccoo mcaourcd by the 
state variable detection otep/ — and controlling at least one 
processing condition out of the processing conditions including 
punch or die movement speed, metal mold temperature or blank 
holding force based on the processing condition computed by the 
processing condition computation step. [0018] A storage medium of 
the present invention is predetermined forming condition. For 
example, the computer program/software arrangement can perform 
the procedures described above for the exemplary methods of the 
present invention when the computer program/software arrangement 
is executed by a processing arrangement. In a still further 
exemplary embodiment of the present invention, a storage medium 
(e.g., a computer readable recording mediu m on which a program 
product is recorded, — the program product for a press - forming 
method using a punch, — die and blank holder, — and press - forming a 
material according to a prescribed forming condition, 
including; ) can be provided which may provide or store thereon a 
comput er program product /software arrangement described above. 
[0039] at least two or more steps of 

[0040] inputting at least one material characteristic out of 

the material characteristics of sheet thickness, — yield strength, 
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0.2% proof otrcoo^ — tcnoilo strength , — elongation^ — n value^ — 3? 
valuc^ — GtrcoG ■ strain relation equation^ — hardness^ — temperature^ 
surface roughneoo, — friction coefficient^ — or lubricant film 
thickncGO of the material; 

[00411 measuring at least one material characteriotic out of 

the sheet thickness, — yield strength, — 0.2% proof stress, — tensile 
strength, — elongation, — n value, — r value, — stress - strain relation 
equation, — hardness, — temperature, — surface roughness , — friction 
coefficient, — and lubricant film thickness of the material before 
forming, — e*^ 

f00421 measuring at least one state variable out of the state 

variables of punch reaction, metal mold temperature, metal mold 
distortion amount, — work piece deformation amount, — and work piece 
temperature during forming the material, 

[00431 and the steps to be executed in a computer, 

comprising : 

[0044] computing at least one forming condition out of the 

processing conditions of forming speed, — blank holding force or 
metal mold temperature from at least two or more pieces of 
information out of material characteristics inputted by said 
material characteristic input process, — material characteristics 
measured by said material characteristic measurement process or 
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rnQtcrial otatc variable during forming procoGG mcaQurcd by QQid 
Gtatc variable detection proccas^ — etftdt 

[0045] controlling at least one proceooing condition out of 

the proceooing conditionG including punch or die movement speed, 
metal mold temperature and blank holding force based on the 
proccGGing condition computed in the proceoGing condition 
computation Gtep. 

f00461 These and other objects, features and advantages of the 
present invention will become apparent upon reading the 
following detailed description of embodiments of the invention, 
when taken in conjunction with the appended claims > 



Brief 


Dcocription 






Drawingo 
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[0047] Further objects, features and advantages of the invention 
will become apparent from the following detailed description 
taken in conjunction with the accompanying figure showing 
illustrative embodiment (s) , result (s) and/or feature (s) of the 
exemplary embodiment (s) of the present invention, in which: 
f00481 Fig, 1 is a view Ghowing a diagrammatic 

Gtructurc structural and flow diagram of a press-forming device 
e #according to an exemplary embodiment of the present invention ; 
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[00491 Fig. 2 is a flow chart ohov^ing Q of a press-forming 

procedure of the prcoo-f orming according to an exemplary 

embodiment of the present invention ; 

[00501 Fig. 3 is a viovf phowing an example of an exemplary 

table providing an influence function matrix relating to 
material characteristics and standard processing conditions 
according to the exemplary embodiment of the present invention ; 
fOOSlI Fig. 4 is a view ahowing an example of an exemplary 

table providing an influence function matrix relating to state 
variables and corrected processing conditions according to the 
exemplary embodiment of the present invention ; 
f00521 Fig. 5 is a view ohov<?ing an example of an exemplary 

table providing reference values of material characteristics 
according to the exemplary embodiment of the present invention ; 
100531 Fig. 6 is a view showing an exemplary table providing 

an example of standard processing conditions according to the 
exemplary embodiment of the present invention ; 

[00541 Fig. 7 is a view ohowing an exemplary table providing 

another example of an influence function matrix relating to 
material characteristics and standard processing conditions 
according to the exemplary embodiment of the present invention ; 



SUBSTITUTE SPECIFICATION 



187765/US- 465122-^00026 

r00551 Fig. 8 is a view showing an exemplary table providing 

an example of reference values of state variables according to 

the exemplary embodiment of the present invention ; 

[00561 Fig. 9 is a vicv i / showing an exemplary table providing 

another example of an influence function matrix relating to 

state variables and corrected processing conditions according to 

the exemplary embodiment of the present invention ; 

[00571 Fig. 10 is ean elevation view showing an example to 

attQch of an IC tag provided for attaching to a cut plate 

package B according to the exemplary embodiment of the present 

invention; 

[00581 Fig, llisa -an elevation view showing an example to 

attach of an IC tag provided for attaching to a material coilB 
according to the exemplary embodiment of the present invention: 
[00591 Fig. 12 is ean elevation view shov^ing an example to 

attach of a bar code provided for attaching to a cut plate 
material according to the exemplary embodiment of the present 
invention ; and 

[00601 Fig. 13 is a characteristic figure shovjing a 

relation graph showing an exemplary relationship between punch 
reaction and blank holding force according to the exemplary 
embodiment of the present invention . 
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f00611 Throughout the figures, the same reference numerals and 
characters, unless otherwise stated, are used to denote like 
features, elements, components or portions of the illustrated 
embodiments. Moreover, while the present invention will now be 

described in detail with reference to the figures, it is done so 
in connection with the illustrative embodiments, 

DctQilcd DGGcription of the Preferred Embodimcnto 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS OF THE INVENTION 

[0020] Far^es ^Exemplary Embodiment— 

fQ062| Hereinafter, prof crablc exemplarv embodiments of a 

press-forming device, a press-forming method, a computer 
progra m/ software arrangement , and a storage medium e #accordina 
to the present invention will be explained referring to the 
drawings. Fig . — 1 ohowo a diagrammatic structure of a prcoo - 
forming device of an embodiment to which tho present invention 
is applied. 

[00631 [0021] More concretely, — jr ftFor example. Fig. 1 shows a 

structural and flow diagram of a press-forming device — ^^^r^ 
denotes a punch, — ^'2'' denotes a die, — ''3^^ dcnotcs S of an exemplary 
embodiment of the present invention. This exemplary press- 
formin g device 5 includes a punch 1, a die 2, a blank holder— 

and ''6'" dcnotca 3 and a metal mold device-; "'7'" dcnotco a 6. 

One or more state variable ocnoor sensors (load cell)— 7 and 
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other than thcoc, — there io provided a state variable sensor (a 

thermocouple) ''10'' denotes are also provided. The punch 1 

may be associated with an air cylinder! — '"11"" denotes 10. and a 
hydraulic cylinder — 11 and ''12'" denotes a heater — 12 can be 
included in the press-forming device 5. 

f00641 [0022] ''15'^ denotes q material charQctcristic readcrA 

material characteristic reader 15 can be provided which 
includes a material characteristic reader (IC tag reader) 9 and 

a material characteristic reader (controller) 14 . [0023] ''13^' 

The press-forming device 5 may further include denotes a 

hydraulic controller-; ''16^^ denotes 13, a state variable 

detection device^ ''17'' denotes 16, and a blank holding force 

controller . [002 4 ] "'22'" denotes a 17. A control computer— 

vtfhich includes arrangement 22 can be provided to cooperate with 
the press-forming device 5. The computer arrangement 22 may 
include a standard material characteristic storage device 18, a 
reference state variable storage device 19, a standard 
processing condition storage device 20, and an arithmetic 
unit arrangement 21. The control computer ^arrangement 22 
according to an exemplary embodiment of the present embodiment 
is composed of can include a computer system including a with, 
e.g., a central processing unit ( CPU), a random access memory 
IRAMl and a read-only memory ( ROM) , aft dalong with a processing 
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condition controller, a material characteristic input 
mcano arranaement (e.g., hardware or proqram/sof tware 
arrangement) , a state variable detector (e.g>, hardware or 
program/software arrangement) , a processing condition computer 
arrangement (e.g., hardware or program/software arrangement) , a 
material characteristic measurement means ^ — and the like of the 
prcocnt embodiment arc programmed by the computer 
Gystc m arrangement (e.g., hardware or program/software 
arrangement) , etc. For example, these exemplary hardware or 
program/software arrangements may be accessed by the control 
computer arrangement 22 or another computing arrangement to 
program such arrangements to execute specific procedures 
effectuated by these or program/software arrangements . 

[00651 [0025] procedure of a press-forming method according 

to the exemplary embodiment of the present embodiment will be 
explained next rcf orring invention is described below with 
reference to Fig. 2. ^Information regarding the metal material 
is read or obtained by the above-described material 
characteristic reader 15 from an IC tag (refer to lOl, 111 (show 
in Figs. 10 and -3r3 rll , respectively ) or a bar code (refer to l21 
(shown in Fig. 12) pasted on the surface of the metal material 
at a stage of being set to the press-forming device 5. The 
material characteristic information thus read or obtained is 
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input tcd provided by the material characteristic input mcano 
( Stcp arranaement ( step S201) . Hcrc For example , the material 
characteristic jrs -may be one kind type or a combination of two or 
more kindo types of the following exemplary characteristics: 
sheet thickness, yield strength, 0.2% proof stress, tensile 
strength, elongation, n value, r value, coefficient of stress- 
strain relation equation, table showing each point value 
approximated to the stress-strain relation with a line graph, 
hardness, temperature, surface roughness, friction coefficient, 
and lubricant film thickness and oo on . etc. for every material. 

[00661 [0026] Ao a mcano As one exemplary way to input or 

provide m aterial characteristics, the material characteristics 
e^ ^can be directly read here for every material from ethe bar 
code 121 or a ftthe IC tag- r 101. 111. When the amount of data is 
qrcat larqe , it is also, adopt ablc possible to read an ID 
(identification) number from ethe bar code 121 or aft the IC tag 
101, 111, and receive or obtain the real valued data 
corresponding to the identification number fro m, e.g., a server 
via a network and/ or to this number input directly from a mill 
sheet, a flexible disc or the like , etc. attached from a 
material manufacturer for every coil material into the material 
characteristic input device. 
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[00671 r 00271 In general, when performing the exemplary press 

processing procedure , since the material is cut in an 
appropriate size from, for inotancc example , a coiled material 
before the material ir ecan be set in a press machine, and heat 
treatment or surface treatment is givcn provided in oomo certain 
exemplary cases, it is oftcn m ay be difficult to obtain the 
above-described material characteristic in advance. 

[0068] [0028] For this problc m issue , it is possible to obtain 

further precise material characteristic information by directly 
measuring one kind or combination of two or more kinds among the 
above-described material characteristics, or more preferably, 
from easiness of measurement, one kindo type or a combination of 
two kindo or more types out of sheet thickness, hardness, 
temperature, friction coefficient, and lubricant film thickness, 
before the material is set to a rt he press-forming device 5 and/ or 
juot at the time of setting. 

[0069] [002Q] Then, initialization values of processing 

condition e^ can be corrected ( Stcpo steps S202, and S203) based 
on the rcQd obtained material characteristic values and the 
reference material characteristic values to the material 
recorded or stored in the reference material characteristic 
storage device 18 (or another data recording device) in advance. 
Here, — fej ^The processing condition 4r &can be one kinda tvpe or a 
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combination of two or more kinds types of forming speed, blank 
holding force, and metal mold temperature. 

jflfllfll [0030] A Goncrctc An exemplary emb odime nt of a correction 

method of a processing condition vjill be ohovjn next. 
Matcrial according to the present invention is described below. 
For example, material characteristic values to the respective 
material characteristics a-f ^can be taken respectively as P(j) (j 
= 1-M-^j^ where M is the number of the material characteristic 
values), and the reference values for the respective material 
characteristics a ^mav be taken as {^PO (j) (j = 1-M) . The 
initialization values to the above-described respective standard 
processing conditions e ^can be taken respectively as €OC0 (i) (i 
= 1-L, where L is the number of processing condition set 
values) . An influence function matrix which indicates the 
relation between the deviation of the material characteristic of 
a material from its reference value and the amount of correction 
of the processing condition -jr ^may be taken as Tl (I, j), and the 
initialization value of the processing condition -jre -can be 
corrected with the following equation — (1) 
-GQCO (i) (after correction). = €©CO(i) (initialization value)»f * 

( 1+SS (Tl(ij)^i(P(j)/i^EQa)-l))) 
(i=l.LJ = l-M)^ (1) 
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Iflfllll [0031] The setting value €©££(j) of the standard 

processing condition may be a fixed value during forming, and 
when it is changed during forming, for instance, a setting value 
to each punch stroke amount may be given. A formation example 
of the influence function matrix Tl is shown in an exemplary 
table of Fig. 3. When the sheet thickness is, for 
inotancc example , thicker than the reference value by 1%, the 
function of Tl corrcopondo can correspond to that the forming 
speed and blank holding force are increased by 0.2% and 0.4% 
respectively, and there jr smay be no change for the metal mold 
temperature, using the equation (1) . 

tflOIil [0032] Each component of the influence function matrix 

can be determined from the following exemplary m ethods: a method 
to determine from the change (sensibility analysis) of the 
optimum forming condition to the change of various material 
characteristics using a forming simulation by a finite element 
method; a method to statistically determine from a relation 
between material characteristic variation and processing 
condition, product quality (cracks, creases, spring back, 
surface distortion, and the like) in actual mass production 
press process; a method to input actual measurement value on 
product quality into the press-forming device as instruction 
data and prepare and update using, for instance, a learning 
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function by a neural network; or the like. Note that The 
formation of material characteristic value and processing 
condition or formulation method is not limited to the above 
described procedures and descriptions , and arbitral arbitrarv 
setting is also adoptable. 

J|[M2^ [0033] Then, based on initial processing conditions, 

using the blank holding force controller, a forming speed 
controller, and a metal mold temperature controller, a load is 
applied on the blank holder, an upper metal mold jr &may be 
descended and the forming jra -procedure can be started ( Stcp step 
S204) . Note thdt The controllers are not limited to thcGc those 
described above , other controlling mcQno arrangements , either 
single or a combination of multiple means , arrangement , in any 
arbitrary form io adoptablc m ay be used . 

[00741 [0034] During the processing procedure , using the state 

variable detection device 16, at least one state variable out of 
punch reaction, metal mold temperature, metal mold distortion 
amount, work piece deformation amount, work piece temperature, 
and the like is etc. may be measured, and the processing 
condition irs -can be corrected from one m oment to another m oment 
by a rthe processing condition computer ( Stcpo see steps S2Q5 to - 
S208) . 
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Jffifllil [0035] Concrctcly in particular , the processing 

conditions e ^can be corrected from moment to moment according 
to the following exemplary equation — (2) 

C(i) = G©££(i)x* (l+S2(T2(i,k)^*(S(k)/SOMk)-l))) ^(i = l-L, 

k=l-N)TTT (2) 

where the state variable is S(k) (k = 1-N; where N is the number of the state variable), the 
reference state variable stored in the reference state variable storage device is SGSO { k ) { k = 
1-N), correction values for the respective processing conditions 
jr &are C(i) (i = 1-L) , the influence function matrix indicating a 
relation between deviation of measured each state variable to 
its reference value and correction amount of the processing 
condition is T2(i, k) (i = 1-L, k = 1-N). 

IM261 [0036] formation example of the influence function 

matrix T2 is shown in an exemplary table of Fig. 4. When the 
punch reaction is, for instancc example , higher than the 
reference value by about 1%, the function of the influence 
function matrix T2 corresponds to that, using the above- 
described equation (2), the forming speed and blank holding 
force ^ ^may be decreased by about 1% and 0.5%^ respectively^ 
and there irs -may be little or no change for the metal mold 
temperature. It has boon known that CQch Each component of the 
influence function matrix T2 can be determined from a method to 
determine from the change ( e.g., a sensibility analysis) of the 
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optimum forming condition to the change of various material 
characteristics using a forming simulation by a finite element 
method, similarly to the above-described influence function 
matrix Tl. 

[0077] r 00371 Further, there arc a it is possible to utilize an 

exemplary method to statistically determine from a relation 
between state variable variation and processing condition, 
product quality (crack, creases, spring back, surface 
distortion, and the like) in actual mass production press 
process, a method to input actual measurement value on product 
quality into the press-forming device as instruction data and 
prepare and update using, for inGtanco example , a learning 
function by a neural network, or the like. Note that The 
formation of the state variable or formulation method is not 
limited to the above described procedures/method , and 
arbitral arbitrary setting— -j- sCs) may also adoptablc be adopted , 

[00781 f 00381 Hero, A n exemplary embodiment of a method to 

correct the forming conditions based on throe piccco of certain 
information that is based on the material characteristic 
inputted in advance, the material characteristic measured 
iuot immediately before the press-forming, and the state variable 
during forming is cxplaincd described below . It 

inouf f icicnt mav be preferable to correct the forming conditions 
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based on not only one piece of information out of three pieces 
of the above-described information . Indeed , therefore it io 
dcGirablc to do so it may be preferable to make such correction 
based on at loaot two or more pieces of information to perform 
highlyg ^ reliable control. 

[0Q791 [00391 BcGQUOC it it is difficult or even impossible to 

avoid an influence of disturbance which jrs- mav be difficult to 
predict in advance^ such as a lubrication condition during 
forming or the like with only one piece of information of 
material characteristic inputted in advance or material 
characteristic measured just before press-forming. Furthermore, 
there io q problem in it may be problematic that it is difficult 
or even impossible to separate influence due to material 
characteristic deviations with only the state variable during 
forming. This ^rs -mav be because the reduction effect of material 
characteristic deviations or product quality deviations caused 
by disturbance during forming cannot m av not be obtained 
satisfactorily. 

[00 4 0] — -Another Exemplary Embodiment— 

[QQ80] Ao Qn A ccordinq to another exemplary embodiment of the 
present invention, a -the press-forming device 5 shown in Fig. 1 
•jrs -can be prepared and the press-forming jr &procedure may be 
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performed using a thin steel plate. As for the material 
characteristics/ the sheet thickness and hardness aige may be 
measured for every blank, and typical mechanical properties 
attached by a material manufacturer for every coil are used for 
yield strength or 0.2% proof stress, tensile strength, and total 
elongation and inputted into a material characteristic input 
mcanQ arrangement for every blank^ respectively. As efor the 
state variable provided during the forming, a punch reaction 
-jr scan be monitored using a load cell, the metal mold temperature 
jr &can be monitored using a thermocouple and the forming speed, 
blank holding force are controlled based on the equations (1) 
and (2) . ■ 

[00811 f 004 11 In the above-described exemplary procedure , a 

number of (e.g. , 41 points of sheet thickness, yield strength, 
0.2% proof stress, tensile strength, total elongation, and 
hardness e^e ecan be used as the material characteristic value 
P(j) (j = 1-5), two points of forming speed, and blank holding 
force a ^mav be used as the processing condition C(i) (i = 1-2), 
and N points of punch reaction (N-1 point) for every punch 
stroke and metal mold temperature are used as the state variable 
S(k) (k = 1-N) . 

100821 [0042] As for a raw material utilized for the exemplary 

procedure , a "150 ram" blank stamped from the same cold rolling 

22 

SUBSTITUTE SPECIFICATK^ 



1 87765/US - 465 1 22-00026 

coil for deep drawing having an average thickness of 1.2 mm and 
a width of 1000 mm jre may be used to perform ''50 mm'' square cup 
drawing with a forming height of 'MO mm''. Typical Exemplary 
mechanical properties and the reference values of the coil are 
provided in the table shown in Fig. 5. 

f 00831 f 00 4 31 Standard Exemplarv or standard processing 

conditions for the typical exemplary characteristics of this 
material are provided in the table shown in Fig. 6. Then, 
baocd Based on the actual measurement value for the sheet 
thickness and the typical mechanical properties of the coil 
inputted for every one sheet of the blank, an initialization of 
the processing conditions a^e ecan be performed using the 
influence function matrix Tl shown by thc provided above in 
equation (1) and provided in the table shown in Fig. ^7 , and the 
forming procedure is startcd initiated . 

JMMl [00 44 ] During the processing procedure , the forming 

procedure is performed without changing the initialization 
during forming in oxamplc l a first exemplary procedure for the 
previously-described exemplary embodiment of the present 
invention! — in other words, . For example, the forming conditions 
are set based on the material characteristics inputted in 
advance and the material characteristics measured before 
forming, and the forming is performed without using a state 
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variable during forming, and the forming speed and blank holding 
force set to be about constant. 

f00851 [0045] In example 2 A ccordinq to a second exemplary 

procedure of the present invention, the punch reaction and the 
metal mold temperature erae emay be measured for about every 10 mm 
stroke until the maximum punch stroke (=forming height 40 mm)— 
taking the punch reaction and the metal temperature . The punch 
reaction and the metal temperature may be obtained at the time 
of obtaining a good an acceptable product under approximately the 
same processing conditions by a trial pressing in advance as 
reference values of the state variable provided in the table 
shown in Fig. 8, using the influence function T2 provided in the 
table shown in Fig. 9, forming speed and blank holding force are 
adjusted with the equation (2) . In other vyfordo lndeed , the press 
conditions a^e ecan be controlled using the material 
characteristics inputted in advance, the material 
characteristics measured before the forming, and the state 
variable during the forming. 

[00861 [00 4 6] In example 3 of the prcocnt invention, 

using A ccordinq to a third exemplary procedure of the present 
invention, a measured value of only sheet thickness and hardness 
for every one blank sheet can be used , without using material 
characteristics such as yield strength or 0.2% proof stress, 
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tensile strength, and total elongationT — the punch roaction and 
the motal mold temperature arc mQQOurod for every 10 mm otrolcc 
until the maximum punch stroke — (^forming height 40 mm) — similarly 
to the manner in embodiment 2, — taking the punch reaction and the 
metal temperature at the time of obtaining a good product under 
the same processing conditions by a trial pressing in advance as 
reference values of the state variable shown in Fig. — 87 — using 
the influence function T2 shovm in Fig. — 9-7 — forming speed and 

blank holding force are adjusted with the equation — (-2^-: ift 

other words, — the press conditions are . In this manner, the 
punch reaction and the metal mold temperature can be measured 
using such measured value for approximately every 10 mm stroke 
until the maximum punch stroke (e.g., a forming height 40 mm) 
similarly to the manner in the second exemplary procedure, 
taking the punch reaction and the metal temperature at the time 
of obtaining an acceptable product under approximatel y the same 
processing conditions by a trial pressing in advance^ as 
reference values of the state variable provided in the table 
shown in Fig. 8, using the influence function T2 provided in the 
table shown in Fig. 9, forming speed and blank holding force are 
adjusted with egua tion (2) . In particular, the press conditions 
can be controlled using the material characteristics measured 
before forming, and the state variable during forming. 
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F00871 [0047] In example 4 of the prcocnt invention,. — using only 

matcriQl charQcteriotico inputted in advance: — yield strength or 
0.2% proof otreoOy — tensile strength^ — and total elongation^ 
similarly to embodiment 2, — the punch reaction and the metal mold 
temperature are measured for every 10 mm stroke until the 
maximum punch stroke — (=forming height 40 mm) , — taking the punch 
reaction and the metal temperature at the time of obtaining a 
good product under the same processing conditions by a trial 
pressing in advance as reference values of the state variable 
shovjn in Fig. — 87 — using the influence function T2 shown in Fig> 
-9-7 — forming speed and blank holding force 

fQ0881 are adjusted with the equation — fS-H In other words ^ — 

press conditions are controlled using the material 
characteristics inputted in advance,. — and the 
f00891 state variable during forming. 

[00901 According to a fourth exemplary procedure of the present 
invention, using the material characteristics inputted in 
advance, such as yield strength or 0.2% proof stress, tensile 
strength, and total elongation, similarly to the second 
exemplary procedure, the punch reaction and the metal mold 
temperature may be measured for every 10 mm stroke. Such 
measurement can be performed until the maximum punch stroke (for 
example, having a forming height of about 40 mm) , taking the 
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punch reaction and the metal temperature at the time of 
obtaining a good product under t he same processing conditions by 
a trial pressing in advance as reference values of the state 
variable provided in the table shown in Fig. 8, using_the 
influence function T2 provided in the table shown in Fig, 9, the 
forming speed and blank holding force are adjusted with the 
equation (2) . In other words, the press conditions can be 
controlled using the material characteristics inputted in 
advance, and the state variable during the forming. 

[0091] [0048] ^As a comparison example, using the forming speed 

and blank holding force without changing the processing 
conditions to the reference material characteristics, the 
forming procedure is performed without correcting the reference 
processing conditions during the forming. 

[00921 [00 4 9] ¥h eFor example, the above-described forming 

experiment -i-s -can be carried out by punching total of about 1000 
pieces of blanks from the same coil, pcrccnt the defective pieces 
due to the occurrence of cracks and creases a^e ecan be compared 
as follows . 

sheet thickness standard deviation : 5 fmum 
percent detective : 

(Example 1 (First exemplary procedure of the present 

invention) 0.9% 
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(Example 2 (Second exemplary procedure of the present 

invention) 0.1% 

(Example 3 of the present invention) 0 . 5% 

(Example 4 of the present invention) 0 . 5*^ 

(Third exemplary procedure of the present invention) 

0.5% 

(Fourth exemplary procedure of the present invention) 

0.5% 

(Comparative Example) 

1.2% 

100231 [0050] The percent percentage of the defective jr &pieces 

can be reduced by changing the initialization of the processing 
conditions according to the deviation of the sheet thickness, 
and the percent defective is further reduced by adjusting the 
processing condition according to punch reaction and metal mold 
temperature during the forming. 

[0Q941 [0051] Fig. 10 shows an example elevation view of a -an 

exemplary cut plate package 100 supplied from a coil processing 
center^ to which afi: the IC tag 101 is attached. Information such 
as ''tensile strength'', ''yield strength or 0.2% proof stress", 
"'total elongation", ''sheet thickness", "production date" and the 
like a-ae ecan be stored in the IC tag 101. The information is 
read with er obtai ned using the material characteristic reader 
(IC tag reader) 9, and jrs -may be transmitted to the computation 
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device 21, thereby OQvinq reducinq or eliminating the labor that 
would otherwise be incurred if the data were inputted manually. 

|M2il [0052] Fig. 11 shows an oxamplc to attach an IC tag 111 

to a material coil 110. Also in the caoo of this 

Gxamplc elevation view of an exemplary material coil 110 which 
includes attached thereto the IC tag 111. In this exemplary 
embodiment ^ information such as ''tensile strength", ''yield 
strength or 0.2% proof stress'', "total elongation'', "sheet 
thickness", "production date" and the like ^may be stored in 
the IC tag 111. Therefore, it bccomoG m ay be possible to 
oavo reduce the labor to manually input the material 
characteristics when the material coil 110 is pressed and the 
information obtained in an automated matter . 

Jflflg^l [0053] Fig. 12 shows an example to attach a bar code 121 

^elevation view of an exemplary embodiment of a cut plate 
material 1:^ ^120 to which the bar code 121 is attached. 
Information showing a product lot number j^ ecan be displayed on 
the bar code 121. By reading the information with a bar code 
reader in the material characteristics reader, information 
relating to the corresponding material can be obtained from, for 
inotancc example , a server computer on a network. 

r00971 [005 4 ] Next, — an example in the caoc of Further, another 

exemplary embodiment for performing the exemplary press-forming 

SUBSTITUTE SPEGIFICATION 



187765/US ^465122-00026 

io QjcplQincd procedure is described below with reference to Fig. 
13. In Fig. 13, a graph in which punch reactions and blank 
holding forces are expressed along the vertical axis, and the 
number of forming times je sare expressed along the horizontal 
axis. In Fig. — I-St — a-^ black rhombus in Fig. 13 denotes a punch 
reaction during OR ethe time of forming . 

^00281 [0055] In this cxamplc exemplary embodiment , the punch 

reaction maximum value during the forming j-s -can be captured and 
stored in a storage arrangement that can be accessed by a 
computer for every one time of the forming. Further, the moving 
average of the punch reaction maximum values io CQlculatcd can be 
determined, and an example of controlling to change the blank 
holding force when the punch reaction maximum value exceeds a 
prescribed value (in" an example in Fig. 13, 500 ton ±± 10 ton) 
■jrs may be shown. 

[00991 [0056] ^As a result, as shown in the exemplary 

illustration of Fig. 13, since the 10 points moving average 
value exceeds a permissible range, the forming ars -can be carried 
out under reduced blank holding force from , e.g., fiftieth 
times. As a result, the punch reaction maximum value can be 
kcpt m aintained within the prescribed value, forming of' 
prcocribod predetermined number of sheets can be achieved without 
the occurrence of a defective piece. 
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rnOlOQI [0057] it ohould be noted that in in the above 

explanation, an example in which the punch reaction maximum 
value during processing is taken in a computer for every one 
time of forming is shown, bta ^and it may be taken in for every 
prescribed time. Furthermore, in an examplc the exemplary graph 
shown in Fig. 13, an example in which the blank holding force is 
reduced from the fiftieth times because the 10 point moving 
average exceeds a permissible range is shownT — hovyycvor, — on the 
contrary . However , the blank holding force may be increased 
when the moving average value falls short of the permissible 
range . 

[00101] [0058] In the above explanation, the blank holding 

force -jrg -can be adjusted using the history of the punch reaction 
maximum values. However, exemplary embodiments of the present 
invention jrs- are not limited to thio such exemplary adjustments , 
and it is also adoptable possible to adjust other processing 
condition, for instance, the forming speed or the like using 
a rthe history of other state variables for instance, the metal 
mold temperature, the metal mold distortion amount, or the 
I'l keet c * 
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[001021 As cxplaincd described above, the control computer 

22 includco arrangement 22 can include a computer CPU or 
mathematic processing unit (M PUl, RAM, ROM, RAM, and the like, 
and a -the exemplary embodiment of the press-forming method 
e #accordina to the present embodiment io roalizcd can be 
employed, e.g., by operating a computer program /software 
arrangement stored in the above-described RAM, ROM, or the 
likc other storage arrangements . 

[001031 [0060] ^Accordingly, the computer progra m itoclf 

rcQlizco the function of the Qbovo - dcocribcd embodiment, which 
conotitutco /storage arrangement, when executed by the computer 
arrangement 22 or another processing arrangement, can cause the 
performance of the exemplary functions of the exemplary 
embodiment of the present invention. Ao a program tranomiooion 
medium, To transmit the computer program/sof tware arrangement, it 
is possible to use a communication medium ( e.g., wire circuit 
such as optical fiber or wireless circuit arrangement or the 
like) in a computer net vjork network system ( e.g. , local area 
network - LAN, wide area network - WAN ^such as intcrnct the 
Internet , wireless communication network or the like)^fee 
propagate and oupply program information ao q carrier wave can 
be uocd . 
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[001041 [0061] Further, a moano oupplying the above- 

described computer progra m/software arrangement can be provided 
to a computer, for inotancc, — q otoragc medium storing ouch q 
program compoGco the prcQcnt invention. — Ao ouch a otoragc 
medium, — for inotancc, example, via a storage medium that is 
configured to store such computer program/software arrangement > 
Such storage medium can include a flexible disc, hard disc, 
optical disc, magneto-optic disc, CD-ROiyi, magnetic tape, 
nonvolatile memory card, ROM, or the like can be uocd etc . 

fOOlOSI [0062] The prcocnt cmbodimcnto arc to bo conoidcrcd 

in all rcopccto ao illuotrativc and no rcotrictivo, — and all 
changco which come vjithin the meaning and range of cquivaloncy 
of the claimo arc thorcforc intended to be embraced therein > 
The invention may be embodied in other opccific formo without 
departing from the opirit or coocntial charactcriotico thereof. 
Industrial Applicabili-by 

r001061 [0063] ^According to the exemplary embodiments of 

the present invention, it is possible to obtain 
appropriatc certain processing conditions avoiding to avoid an 
influence due to unpredictable deviation factors such as 
variation in material characteristics, environmental change, 
lubricity between a metal mold and work, surface property, €tft4 
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the likc etc . , and it is possible to Qlvi?ayQ obtain a favorable 
product . 

[001071 The foregoing merely illustrates the principles of the 
invention > Various modifications and alterations to the 
described embodiments will be apparent to those skilled in the 
art in view of the teachings herein. It will thus be 
appreciated that those skilled in the art will be able to devise 
numerous systems r arrangements, computer programs, procedures 
and methods which, although not explicitly shown or described 
herein, embody the principles of the invention and are thus 
within the spirit and scope of the present invention. In 
addition, to the extent that the prior art knowledge has not 
been explicitly incorporated by reference herein above, it is 
explicitly being incorporated herein in its entirety. All 
publications referenced herein above are incorporated herein by 
reference in their entireties. 
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